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ABSTRACT : PURPOSE: To obtain the autofrettage double pipe with high accuracy by dipping the 

relatively stratified inner pipe and outer pipe in cooling liquid and by moving the annular 
heating for the outer pipe in the axial direction by giving it locally in the longitudinal 
direction. 

CONSTITUTION: A double pipe blank 3 is set so as to move at the prescribed speed in 
the axial direction by dipping it like a dip brazing in a cooling liquid 5' and further a high 
frequency induction heating device 4 is set annularly on the outer periphery of the outer 
pipe 1 . And when the double pipe blank 3 is moved at the prescribed speed, the heating 
device 4 gives the diameter expansion action by heating for the outer pipe cooling by the 
cooling water 5 therebefore and after, but the heating part is formed in annular bent plastic 
deformed part due to the both ends thereof being constrained by the cooling part. And the 
plastic deformed part is cooled by the cooling liquid by passing through the part of the 
heating device 4, a big engagement allowance is obtd. with the big diameter shrinkage, 
the outer pipe 1 acts a hoop binding action for the inner pipe 2, and the inner pipe 2 is 
bound by the outer pipe 1. This action acts on the all peripheral direction part of the outer 
pipe 1 and the bit self binding double pipe by the hoop binding of the outer pipe 1 is 
formed. 



COPYRIGHT: (C)1987,JPO&Japio 



®b*S4#8*jt(jp) ® «p iiF a n m 
© 'Jk ffl & Vt'Jk $g (a) PS62-61722 

©Int. C1.< ISSIJIS-^ ffrtSlSf ®^§fl 03*062^(1987)3^183 

B 21 C 37/06 6778- 4 E 

B 23 P 11/02 A-7512-3C 

*ff# ffeBJ<0& 2 (16 1) 

®W 0 0360- 198634 
@ffi © 0360(1985) 9 E 10B 

§g * $ % ^ #pm**E^inii$fflr3Ts 1*1^ jiMHtiasaste 
©a ga a jiwaiSRSssft^it wwm**.E.Jiu\mvr3Tm i*i# 



n « a 

2 . fffFftjtoeB 

( 1 ) rtg£ttg£ffi*fffiBOflg«C*fTSfflI» 

»^T. ±ffit§HlB U fcrtgtttg<t£ffifl)iK 

S fiitn T- J5 8I5 W C ft 5 u . iotatttlioiBl** 
73-tfDCT41-B(C«tt»BlT**3lCUfcCi:*1S 

(2) rtgfcttg£t§*tffiHortg«cttT*/»aa 
t » a t e w c « ^ o t * c a y « «■© « a 

S7?*-cjBBBWK:«-*f*K:Hiuai«flu»wo» 

Sl«*»l*Tft*3CUfc#5«attt»l»*«IJj 



3 . RHOfFattMti 

azffigOKgWigSEft-tfBtCIETS . 

g«CWU(S173lftfflttfln»«}RgtC)PtO«73!*ltS)Pf 
8mar«*tf 6«-4UT, WRICt JS) iQ <D ft fll 

SgWWii73 fcCIS* *SPflT-3j 0 , JSg 
»ffl*fT^tt»(*4»»©l»BIIICJ:«»a*HI 
ft* W 7? (fi] iS R W «C ft !jU , «^!SISttaRC£« 



— 107 — 



Vh 3 % W T" 35 * „ 

< tt * s mi > 

W *. tf\ 5 $ « li ffi 5 . te^Vh^OHJE 

»t»«tt©S««iSB9rtt, g(*3ffitfgU<S 

ibT. CCDH©Mg<Ctti£S?Sff *g©J:36 
Slf fcfflgffffll'"3n, K«^*i:9fSt3ftL 

<JS#J#8?i£U<£-5 tTSIUffljS) 

A?ci2*lfflt9RISiE1£0>flnft:tta,J:9JK«g 

A* «• JS 3 U * Ct*355, 

ZCZV, -BC, 8tMttA«>RIBIfttlia3r 
<t g ffi IB 35 9 , RJ*»€tt<7)ffinfct*8tt-# 

c a u < es<^ „ 



WGHfla62- 61722 C2) 
C r $5 i* B , f3 7BB3T-8ia±0)BEff*ST 

So 

3 9 £ 5 , -75 . fi3/r8<^4e, iiUH M 

At«l*3?©RI8«i*F4tf6/!&£gtt8j2;/}tf/![m 
S£«iau^0><S:^-3K;§tf37.2> o 

X, Sa0E«)RBI€t*8tt$»tt, SO--. Mi 
tt ^ (C m O < ig ^ fc « . S - IC i3 }g tc J: & $ f* 
^ <D 7 7 > v © m K> tt V # =F 5J ftg T 35 $ ft ^ 
9 , 8ZtC77>S/£-'f*Jl?fi&3ttrc«£lC : t,tt 
±tf ffl I V ?L DB » flQ I B « T 35 «9 , « E C fifi ft 
jB»#fflHT-«.&9?©ftjS#35S>. 

M T , S 3S =3 2 K h St ^ * W jg t> $o -5 . 

O fc « IB i> 9 * K«-Bf *Bffl«nft*5i:ii 
o r s fc „ 

52 tt , fcffiSJgSt^CfcOftSnTtfO, 1*9 55 B 



ffSLT. >7'/Klli:|ftt. »fO«i#D 
£fl£^l£bT<,>fcO>HM©jiBJS©ieiHfflg«fc9 

ffiacRRiuttfan-c^*. 

T. JE»ftlHtt*t»S, fSftttfifif *«H©t>© 
«• fi? ffl ttJ 5R -5 . 

b /J' U * A' 5 , 9 "7 » K m - ffi g T- B » ifi 73 St 
^T}gttL/T33 0, AgffEIBfST}**?* SHIS 



a. 

cw^^'&esszsgB, ?7»Ka: is t 
ion* © fj £ * s , o u» t> , taufc^?-/ Ki 

TB, 5B-(C&S SfJZtCffigjfc, IEC 

»ffigfc3tf*5-& 

LfrLfctfS, F*3ffiR)«*€g£Zfig<7)?aijt7v 
ffi t u t tt , cn5©75a{ictt ; ?-n ; en4Fau< 

* ^ .« tf « -5 . 

^gf«9S, acf, i^g^ 

/JO^T, C©75S;T-B-B9tCSRg©tR^^«i 



— 108— 



K03 6 O- 1 2 2 663§IC$^TB, SB 2 13 K 
*Tfc6««)Tirr«iS??efl£f«bft:,, 

g 2€-f'»t§*f ®H b T Rg 3«-Jgf«b, KSSg 
3<&flg UC*KWJ J:9 5fi}gUTia«ttl£!^e 4, 
& O" „ &IS1rtto«A#© 4<7)ity#ICtf!fl]7fc-> * 7 - 

« SB W IC W j» b , ^Wffin$€-^fll*W->i'9-tC 

Jt£ll*->i' , 7-K:j:i9aiti|}ft£nf'5CttC«fct), 
« 5$ T -5 <E < , S14SJBbfc8Btt<a?&H]<RI8C<fc 

S n t> » C . P*3g 2C*f bT«$e£3: 
b«jaitftt5SftTJj*L.<fc^ 

SSRffSftlilbteHBIIZBBSttiRtlJRft^o 

rtflg«fflWH«lbfcJRS4>aglC»blB7jiai« 

wai£B«ffl#fficaT*(Bnfczas0>HS?5 

5fcfcCfl§fcrtgi:€-}§>Pt£Bbf;:ttg£7K3? 



WPIJIHQG2- 61722 (3) 
"Q^g 21C *t !T -5 ftg Iflfctf 8B0>tt?f8£SSiaiC 
JBfiUS-tt-&«i:-5K:bTaKff-tt«>ZSgS{jg73ffi 

* sauna b t . 
* b t , s k 5t m n w «c <£ n « , «« «> t g » s 

a 9 4 tf 5 * SBEJtK«W«Cfifc^T, * ft tf S 

£ b , JsaiS?)roBnfcJt/jSB/j5»Hn-5Cttif8tn 
ftsrottfflcwajbTifcettwatfiaifrw* 
0!Sfftf«?)ffifli*«)fg 1 © HI EE ic ft r ig n 

fc 0K *S&tf$-fC$b£<< , 'i:(,'> ; 5^P£rtf3o? 
ft: o 

{sw^aiais*^^*^©©, t^g 2C3FfbTis 



©^fliisicaab, p^gc^^iiiKJU'i^WT-S) 

tt»*ffl^T«aSt£*CIRb. ft g £ *I T -5 fil 

»rt«ttoin«*f**b. a » . to « as © «s hi m 

«-#;*l!fcttW££oT#!ftb&tfSto*?.tt4b, 

l!ia^-5J;-5«Cb, CORliatttoiffi^SWmiTj. 
& If , «7j<7)WJ»-ailClftBn#S*a W4Ct«CJ: 

o , w^ifiisa ^ 5 , ao *ft aii <73 fttr ttt , jku . 

«^CT«S/Tl9-(C'±r«»J:-5tCbfct»WT-35 

#ic*9iHJi!snT»ttbTBttBiBb, m £n UK 

<D "C # & „ 

fcIC, CtDttJBfi^^B^^^DSlfl^^T ^ 3-6 
H©BHBC»-5^TIKiflTntfaT«)Ji«9T?»«. 



«IBI«IC. ff?ic«, SUSS 0.25 %« IS <7> IE & jR 
ffl«*€ti£-WTai*S3 0.55 %fSKWHKSffl 

IS 3 - 6 HT jfxT t , J£r. H£g*g 3* SB 3 

y I- U , glC, 3B4HC^y«K:>HS 1 fl) JUi «C 

IC flfi £ i§ fflffl b T iff }g 5 t? * „ 
tH. ^8SB3 aC7K^«fC , ZfigSRg 3 

?^T-, flff JiSSTISSil! g 3-£«IS?t£* 

<t , es/siKK^/ragssa 4«-£-0)#n£0)H*fl]* 5 



?*nJlDfl62- 61722 C4) 

«t*c. ttKiadonntf ^fiiap^ «c a l t s 

f& ft ? 35 n , ^S(CKgUTBl^|6l»C??itST4 
^K^fi6ff!Ttt»a«(CRRL/^S»ll«SI5»ia-e 

■scttc^K), sosssa 4ic j: om»? nx 

bTffltt^JBUfc8l5^«ftD«Sa 4(7) 3(1 ft £ ii ® 

rtg2 eftgi a QKteznzz tic**. 

^L/T, CIO ft g 1 W £ T <7) B] 7? Ifi) 815 # 

Cftf8T2>fc»<C. ZSgJRg 3*«7?r6)iltSW 
K *§ *f 8 S!) ^ -5 C t IC £ 9 , ftg 1<7):£T<0H5# 

ffimmzn. tzm wtc^g 10 re 7* 



Bi&z n&tztdv: . scttg itp^g 2<offi^ffi 
±i£RJ!Bn«XiBMC!)SI3's.6Bc:^U 

8?t*\ tfifl)?g*>? 9 <fc 9 fty 7 \ 0% ft l, T *r 
7M(C»{PK 5' *<«IS?cSiffti , flStfOD 

— 110 



<w c t> ffi ai s 5' at^asnT^ftttfgicffns. 

*OT, ffltt/JDSSSa 4tt J:$<7)$Q < , -£03 1*9 
IIKftlffiSa 4<t3Rg 3<7)ftg 1 fc (73 fa 

c^^-iJi^gg^^tT-^-^v^ 703 — ama 

ISO, ±K««/)0«J«H 4059 ?f - A16*i]fe5 

«*ct(c«fco, w^i!iaj««sa 4«jRg 30 
*^t, 3R!S«(c^>H^T^^, us® a* eft 



mm 5' ##61, ufrt>, tgs.-f*iaw»c»TU 

t^aiStf WIS? C <h (C J: 9 , * g 1<9 

?t-Si£l&<7>£-'SJnBJ]tf fjfrnT . fc ft <*> *C J: 
S^SBttS-CfcO , 52 ft ii 9 <0 m 55 Z fg W 

* 75 » £ ffi » r & C t & 315 , X, rtS 2<DMPl 
R/r(tSen4t», »g 1(C £££ if 

*\ ^wwtcts-sisffitfrasn, o a? o x , 

F*9g 2(C*tT3EI8f5*?*>3-lC$;*n, *3R« 
icas^x, ffiaijg 5' ic - a <z> /iff 58 £ « w t* S 

C U fc fc « (C , ftifUfcMK, fcg 3©*g 1© 
«M«8B#tf SS»£Pjfi(C!gT-6C £ tC 0 , «I 

cnir?)¥S S?e««>) 
SICS^< 5*14 ROSICJ: OSS WRfS^tf^r 



?-4PrfiagS2- G1722 (.5) 

©77^> h <t (C 'J > ^ « <D X 7 J X 10 £ !2 17 X 
SKi7/XA/a»6»E2»»fl5fl;i*«tt*inM 

snrofiosiaijjicPMaja-ttsctcto. « « no 

8&77<CfrS)ig 5' (D*||Hf|«^jlT-fiftCft 

SIS 5' (,N,i:-3ICOT An jW^ftijL, 

witt/nrnes 4©ji.g 1 <z> m m au # * sa © u re e? 
tc@^(c/an(7)?ftais 5' # jwaftSJicR ? xsosg 

C ?ft £fl * ft 3 <£ 3 C * -S It M t> oj X- 55 -5 . 

(CS-S^CT-^fCtii^SST-^O, ± i$ ft g £ 
t 7 ^ y * ^ (C U fc <9 > BJfi&ilzfigwsyjS . BP 

5, p*3g«cg*H>nw««-ffl^ /£ id r a* <nm 

<OlftgSlC7pfUT : &5iIc;ai5R.S : &<73T-«^„ 



SI 1f 95 * . 

It:. *g£H*£flifi<Offi*rg® Ofctt&T-Sg 

!{Stt50*©jto«8B©iJ&CfcM7aft£n£ttI»&<a 
ftfiltf^ttWCiS-ICtTfcn, ?<DTz«f), ttg<7) 

#£fliRI8C < fc£l8atf3-£fiffltt!SX-l7»n£ 
*$n, ^a-^a., rtgo^sJtctffiaifR^^a 

raCi(C<fc9ttgtcaTS/)Q!»J*rtgtC3:X-7E 
Ktt/r ?E» C n T it 15 $ n T ^ * tt !S ft 



—111- 



X , tt * <7) «[ S ^ *2 I? £ S 4 0 , ft B £ ft 
SECX, ^BtfHBKtiT-ftO* » B fr" i8 « 11 

tiBsait^gsKtffissn?, as & & * , u 

«KWBT»0, ft 1 Htt 1 Hfig^J^tt»Tffl'J®ia, 
«!:rtB<Offlaffl)B«oaB»»fBBIMffiia, if! 4 Bl I* 

i~flS, 2 -ftB, 4»-«U» (¥8) , 



WIS|BaG2- G1722 (6) 

5' ~»id« 



ft a A S BB . ¥ 3 ^ 




-112- 



